By. A.nAT6 Tplmerange 

" ; Sta-ii etics are 'indl spensable faot6r3 ''f oT-'fhe amelior- 
ation of safety. \ Hirough the reconciliiatioH. of acoideiats ■ 
wMcii. may; appear .isolated to^ in'terested- parties, -tKey per- 
mitj'?traciri.g of iiyplcal- cau'se's-''6Y ".'acci dents; ■ ' coTiv«r sely f" ■ 
tliey .can pr6Y^nt» atter a serious accident due to some- 
f ortTiitou'g "clau^e.r' 'tlie • t of xiicautious measures under- 

the pressUr^"' 0^ i^uTjl'lc ^ (^^^^ ■vfelcli ■always' Inclines • to ' " 

gauge the grsivity 'of' the causes "by that of the- results,' 
Las.tly, they .permit appraisal, of. the efficacy of rules in. 
force,.' , . '[ - . ' ' ."' 

. : ; " We "■shd'iild 'ad'd th^t ;s^^^^ provide an agency of 

prey eht for if u^.ti^Te!; "«ffci'dentl 'e«; .careful iBLspe-ction of ■ 
all sign's '' oif malfxtnct-'ion of- m'at'^ri ei quite often prevent s' ■ 
the occurrence of an acci'de-nt. In this respect, many a 
pilot'.s. report, perfectly no.rmal in every way as far as 
"operdtlon is ■ cohc'erne'4;. ;6'd» reveal much more interesting 
technical ' data th4n ,aff acqide.n^ it ddes -n-ot di- 

minish the importi;nc0' 6f ■statis'tids. ' Theref ore, from the 
inception ..of its aeronautical service, at the end of 1922, 
the 'Bureau Veritas has .kept ■■aiitiSxkl Statistics of ' 9.II acci- 
dents '.which occurred in irench/c'ivii'- avdationi ' 

In order to correctly perform their proper function,' ' 
the statistics must "be exact and .s.uff.iciently explicit and 
complete. To "be exact, they must "bear on all- pertinent e- 
vents, ^nd on the.se alone. It is a matter then, first of 
all:, .of defining : the 'accident in such a wafy ''that ;no 'Minis- 
ter ..detail hearing on the def inition, jiay .escape cq'ntfql . ■ 

. • The consideration of accidents to per sonnel only ha'& ' 
appeared too'limited, . One of the essential qualities of 
statistics is to permit the taking of averages and in coii- 
sequence to apply them to a .sufficiently large mim'ber;- 
such is happily hot the case in accidents to personnel* 



*"Les statistiques du Bureau Veritas," Premier. Congres 
International de la Sec-urite Aerienne, Yol, I, 1930, pp. 
■ 23-24. Bt , I . 
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It was tlaer ef ore. .4«'C.3jded-. -j^afeg-: :P-^^-p ac^-n^i de^tat i on. the 
purely materiel accidents as well as those to personnel. 

But among these we must fix a limit. We have exclud- 
ed all damages of minor importance, capahle "oy the terms 
of-„- th&v,.0;la:5.5lf4.cat.-i-on;, :;p:f rl)s^^g-^-,r;!ftp.sftir«d,. .f% %lo,out. the., as- 
siateifnrcje .-of 'an .e35);e.rtj;^— ,^e- ia^^^ adiaijii. agreement that_ - .r. 
there -w-QUld he; aii^ .acr'pident.> :W^.©a> -.P'^^ i"^^^^ .P.it. -damage , • .. 
rea^chrSd; 'O.r, exceeded 10; p-er •.c^nt.>;pf, .th|e,. iralu'e -of .the air-. • 
plane.-j. .... .-Under ,tlie-se C;Onditi;P;ns.;np ..acqide^^ t>e omit~ ., 

t&^:. since, 'i t. ..is-, phligatori-ly.-tii^e-.: P^^rP<^f -9^ declarati oii..,| 
0 f • feh e.: . ,ow.»a.:6 r fand - mo r e orev^ a , .p ©rini^ ^.P-p- -^,9^ tr d l, . o Td t ai n e d'. , ■ 

0 V e r, .-.t-h^ .- :p^rri n c ip al ; a i r dr 0 me s-,. : a^ 

The census of accidents being thus considered a's nu-.. 
merically exact, it remained to collect enough data on 
each,-- acoident to .permit, of- a:- ,.corr.:ect; -int e-rpretat This 

1 gMian. iffip-oi't.ant .step.-,,., -f 'or lack..pf:..w.hl .m.a7 weJl 
s ayt ; thA* : P'Up : st at i s;t i c ijan;; Is- .a j uggiCpir;. . of- ." t h.e! t rii'th mo re]- . 
dangeroTj'S than the- liar, and per j-p^r^-r , .. ~ • . 

■;■ ■ The- -.two. principal .dif flGuities i-n, ,t,h.i..s. jqonaection .are.; 
cont^i deration, of; the rgtl-a-tiv-e .significance of .accidents' , . 
and: -ffche •correct, diagnosl^s. -of • - ■ ,, • 

. . jf ■ It -i s eTident that, we wo-trid ohtadn- purely arhitrary .." 
figures, giving, only- an- an:Comg.let.^.- i.,de'a-.' .of'-.t'lie actual d.e- ' 
gree of safety if we simply added' the niimVer of accidents' 
or vi.ctims., attaching -t^e .same imp.-o.r.t.an.ce. tO: a. poor land- 
i-ijg a.s- to' the crew -and- cargo, of- .a' i.ai^p .tra.nSport pl.an.e, .. 
ai"; t.:p a .d-eath and A slight .in juyy^^^^ .. .... 

;- ;.:Eo -avoid this g-tumhl-ing-. "bl.q.c'k-.,. ..we' , divi de.d. .personnel,,.', 
an^ materiel accidents .into two distinct .'.catego-ries .(wh'i'.cli. 
practically include ali accidents to p'e'rsonnel) » " Iri 'or-'''' 
de;r. to ..give ^an .analytical ide-a of - the ...loss, in personnel, 
we -set- up ran index- -of. losses ohtained oy c-ount'iiig each fa- 
tality as one unit,.- each s.e-ripus injury (Tvhere -life vras 
endangered or. -where. , the injury r.esulte.d in permanent di.s- 
ahil.i'ty.) at . 6. 6,- and . lastly, slight . injury at :'0,i (m.e.thod 
reckoned hy certain insurance companies), 

V'As .■f".pr/""matdr'i-^l designated 1>y a 
cei'taiil ■ c'oef f icient c?6-f r-esp'ondi-ng -to the percentage of -ma- 
teriel loss. The determination of this percen-tage - at first 
presented some difficulty, hut the practice of numerous 
insurance experts familiarized us with these estimations 
and the piajority of them may he designated hy a figure 



.plo se. r-e^DUgli' f or st;ati.S;t-i;CS. tq;_'bo.- . &ummar .figured at 

.one .t^ilal, ■ .This r.osT?.lt -iaias beoa .^aqilitatjad . Ijy th^ use of 
''deciomp;Ositio.ns of /vaiue" of ._. each , type of . airplane in terms 
of ;tixe- .'Value of _tlio__ -jg-rincipai •jp.art.s, ^annex^ most insur- 

^JlQO. PpiiC;l©S.... ; • ^ • ^ .. .. 

The ._4.etermin!atio3a .x)f -caus-e.s _ i s . a inuc;li more delic.at.eV--. 
question, it is not always possitle to Wld an inquest at 
the scene of the jniate'ri-el .accident r, the., qn^^ are 
generally the pilot or owner who often have reason "to "bo 
discreet or who, being implicated in jtjtje .accident as- par- 
ticipants, have not always "been a"ble to observe accurate- 
ly all the circumstances. 

On the other hand, it is .rare- at, .the prosetnt- time for 
an accident to be imputed to one single cause. Usually 
the disaster is provoked by a series of unfoTtfUnate pir- 
cumstancos. If the statistician is the least bit p'artial, 
or if ho makes an incomplete analysis of the .cqQ-tributory 
causes, he is apt to formulate conclusions lacking 'in ob- 
jectivity or even significance, r ' ' 

We do not beMeye., .morep.^*!!,,; -t^^^ i.s . possible to 
avoid all discussion of statistic results, but these should 
at least clarify one aspect of the que sti ojj- ■.wh-en -each ac- 
cident is systematically studied, ¥e sh'all evaluate the 
principles of the Bureaix Veritas - so ••as to •aY.o-i-d-.all mis- 
interpretation of results reported by it. 

The causes of accidents may be classified as of three 
kinds, relating re^e:Ct;ivel^„ •■■t.o rpersonnel , materiel:,.- and 
external- circumstances, especially atmospheric conditions, 
j5. -f ir st. niethod of ■•di:scri.minati.oE|- -between these .c^^us.es is 
.-ibased on .tie . i-dea- of re. sp one ib-ili ty,. ■ The accident "i s.-.i-Ea,- 
puted to an error , in piloting or Judgment of -the • cpim 
der on board, or to defective materiel, or to ah act of 
God,. ■ . • .. ,; 

We have set this method aside as insuf f iciently ob- . 
jective. 

When an unstable airplane Iq se-s -speed, in bad weather, 
or when a fragile plane , fails during •evqlutions-, i.t- i.s,. -al- 
w.ay.s allow abl.e for the .pilot to say -that.-t.hO; accident •. 
would not-. have oc-curred- ■w-i-th a bet.-ter -.airplane,, and, fqr^ -. 
the designe.r to - say _ tliere . w;as -an error. ;i-n piloting., .We. ■: 
shall add that -in ..the .;di-sc■ussi^ons -.which^ serious -ac- 

cidents, the debate is tinfair; the pilot is' often no lon- 
ger alive to defend his point of view. 
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■ or • under a- ■•coTt afii' -hiumb^or '•'■of .li'c^adi'itgs^'" ^^lioi' • V o,r tdu . ."c i y. CTain- 
■J^f aa<^o # - iWitclk o <5in '-'to '-us' ''t''o haxd ';Vcori t;j3(o ■..tyipl'cdl" ,i.n 

■ 't'li-b' goivosi's d*' -^in^TOrt i?«iii'cfb' '•of"-' fetrct-'dioiit Th'en'^w'a ■p^lacqd' ' 
oaclx accidont undor tho lioading corresponding 'to' ''tlio 'cir- 
cumstances which have d.otorminod in daci si vo m^^ tho 

iy:'.':r.;:: ' r.:r. r j.nr: o-; ^Xi^-^rid-: :f':...--.-.;..^ r. ■ •• 

" 'Otv' :&;tfcldoint^/^ f^,';."'.' ' . 

3, Stunting; .;■:.>.:.:::.; --:;■;.-: •: :: •. •. , .). 

■ -S i ¥b«;th'6r cbttdl-'tioniV ©""^fioy • thiiin"'' f'o'§f " ' " -. . . 

-9',-^ Ooll'is-ibn?'---'-'.\i „ ; ' " , ■ 

^lO*-' Errors • ill- n^dri'g^atid ■ ^ ■' 

11, Soa hazardsj 

• 12-« Accident s^.d ' ; ■ 

Td- : these' is natur'all^f added' a-^-tliirte^ "causes un- 

kiidwhi" to wb'idh it i s "seldom •' ne c'es'sary t'd refer, at' le'a&t 
as'-f-ar 'as public-' car'ri'ers'-ard concerned^ '• '" 

The investigation of responsi'bility which is beydnd 
the normal activities of the Bureau 'Veritas, is not. con- 
sideredi ' ■ - 

How let us give an example of the. application af this 
fhdttiodV • Iniagine "an'- airplane -taJcing of f' to o" hurriedly , with 
a too low • water of "oil teniperature . The engine misses and 
the pilot is forced- to'Jland, ]Cii;: order td avoid ^n.olpsta- 
clej he makes- d half '"turii 'aifd ''stalls; at "iOO .meters, '.The 
plane drops and pilot ''and aifplahe . are 'Mrndd on thd' 
•gf ouiid-i ■' ■ We - may , -at- f ir st "attri'Sute ; thq accident io two- 
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error s, in j.udgmea,,'t (laurrived .; tate«-*Gf f _aa<l^haJ^-gtTU?iiiag. --aad 
stalHag.);,; •■to /aai-vQ^rr or . ;%n .piap^ii-ng^^ - io-- .-^s^tsulaing, -piire . " ;j 
and simple; to a defectiv.e: heating fSj^^ 
laility of the airplane; or simply to fire. From all 
-.these -we .-.eiliminate . t3ie;-«r:r.qr.e:..i» 

the defects in h&ating , and staM-li?^^^ and. r-,et.ai.^i,.anly^^ ... 
. .s:t:,alliing , ; since y .-apparently.-, ^10.^.%, ..i s what- pre.clp.i.t^t,e^<| 
the accident, whatever may have "been tixe other caus6|^ . :. ■: 

This choice is obviously arbitrary, but it is the ar- 
bitrariness of the stati stician, ^aad ..thre ^met.hq^,,i^,.^8 .^^^ 
inite as it is possible to maka.^j-t^,,.;^^;-. ' fNi, vo.i; 

Obviously, the "global" stati sti cs thus established'^" 
cause more interesting elements to disappear. In the ex- 
ample cited, it is no longer a question of heating system, 
nor fire, conditions quite necessary to safety. We bridge 
this gap by means of statistics annexed to a,ll points of 
general interest: for instance, fires (What was their ef« 
feet on the seriousness of the disaster?) We eliminate, 
on the other hand, all trivial matter, such as statistics 
on heating incidents since it would have been remedied by 
the defects which caused it. 

There remains to ascertain the frequency of accidents 
in terms of accomplished services. Tor that purpose we 
should seleoo these services as criterion. The most nat- 
ural thing would be to choose the flying hours for mate- 
riel and the flying hours of the pilot for personnel, the 
risks being evidently proportional to the time spent in 
the air. This was not done, howsyer, for public carriers, 
for two reasons: first, companiesi do not keep a record of 
the total flying time; second, and more important, the 
risk which is of interest to the passenger is that which 
refers to the distance covered. A passenger would prefer 
a slight risk per kilometer although the hours are raised, 
to the contrary case. 

Under those circiimstances we have taken as basis of 
evaluation of the services of the transportation compa- 
nies, the number of kilometers flown and the number of 
passengers carried per kilometer. On this last point, the 
correct statistics have been published by the official 
sections only since 1928; hcnco, our figures are for the 
last two years only, 

For the other branches of civil aviation, we use the 
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f lying- lidurs 'a^s-%nit', Taut- Wo have' hot 'bo'an d"blo to' secure 
the exact- ' atif ormy.tib'iL c>n tlie Ibngtji ■■of ■sorvices ioscopt 
rii^ir' scEbol s "^ajidj ''Vra^^ ; •• ' 

' ' -"Such'- -are -t whiciL have been in force 

in the/ talitilati'bn/Cif ^acdi'dVii^- • st'^tist'ics^ of ■ "the ' Bureau 
Ygritas' ■Wlii"c4''l\93-3-'/^^ A rdsuni-^ wii'l" "be' sire-n- in aaother. ar>- 
ticl:©'; " ^■'^ ■■ ■ V . ■ •■ ,r ■ : 



"Tran^latfon hy • J, Vanier, • 
National Advisory Commi't-1?ee 
for Aero.nautics, 




